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TERMINOLOGIES 
 
ABRASIVE: A substance used for abrading, smoothing, or polishing. 
ABRASIVITY: The property of one material to wear away another material by means of 
frictional contact. 
ABRASION: The wearing away of a substance or structure (such as the skin or the teeth) 
through some unusual or abnormal mechanical process. 
ACRYLIC RESIN: Pertaining to polymers of acrylic acid, methacrylic acid, or acrylonitrile; 
for example, acrylic fibers or acrylic resins. Any of a group of thermoplastic resins made by 
polymerizing esters of acrylic or methylmethacrylate acids. 
BUFFING: Process of producing a lustrous surface through the abrading action of fine 
abrasives bound to nonabrasive carrier with or without a liquid or paste medium. 
BULK REDUCTION: Process of removing excess material (natural tooth or synthetic 
structure) with rotary instruments to produce a desired anatomic form. 
BUR:  A rotary cutting instrument of steel or tungsten carbide, supplied with 
cutting heads of various shapes. 
COMPRESSION MOLDING: The act of pressing or squeezing together to form a shape 
within a mold; the adaptation, under pressure, of a plastic material into a mold. 
CONTOURING:  Process of producing a desired anatomic form by cutting away excess 
material. 
CUTTING: Process of removing material from the substrate by use of a bladed bur or an 
abrasive embedded in binding matrix on a bur or disk. 
TERMINOLOGIES 
 
EMERY: This abrasive is greyish-black corundum prepared in a fine grain form. Emery is 
used predominantly in coated abrasive discs and is available in a variety of grit sizes. It may 
be used for finishing metal alloys or acrylic resin. 
CORUNDUM: Mineral form of aluminum oxide is usually white. Physical properties are 
inferior to those of manufactured aluminum oxide. Used for grinding metal alloys, available 
as bonded abrasive in several shapes. It is most commonly used in the instrument white stone.  
FINISHED AND POLISHED RESTORATION: Prosthesis or a direct restoration whose 
outer surface been progressively refined to a desired state of surface finish. 
FINISH: To put a final coat or surface on; the refinement of form, prior to polishing. 
FINISHING: Process of removing surface defects or scratches created during the contouring 
process through the use of cutting or grinding instruments or both. 
GRINDING: Process of removing material from a substance by abrasion with coarse 
particles. 
GLOSSY: Having a smooth, shiny, lustrous surface. 
LUSTER: The state or quality of shining by reflecting light; glitter, sparkle, sheen, or gloss. 
MONOMER: A chemical compound that can undergo polymerization; any molecule that 
can be bound to a similar molecule to form a polymer. 
POLISH: To make smooth and glossy, usually by friction; giving luster. A smooth, glossy 
surface; having luster. 
 
TERMINOLOGIES 
 
POLISHED DENTURE SURFACE: That portion of the surface of a denture that extends in 
an occlusal direction from the border of the denture and includes the palatal surfaces. It is that 
part of the denture base that is usually polished, and it includes the buccal and lingual 
surfaces of the teeth. 
POLISHING: The act or process of making a denture or casting, smooth and glossy. 
POLISHING AGENTS: Any material used to impart luster to a surface. 
POLYMER: A chemical compound consisting of large organic molecules built by repetition 
of smaller monomeric units. 
POLYMERIZATION: The forming of a compound by the joining together of molecules of 
small molecular weights into a compound of large molecular weight. 
POLYMERIZE: To effect a chemical reaction by joining together individual molecules to 
form large molecules made up of many repeated units. 
POLY(METHYL METHACRYLATE): A stable, hard transparent resin of marked clarity 
with a Knoop hardness number ranging from 18-20, a tensile strength of approximately 60 
MPa, a density of 1.19 and a modulus of elasticity of approximately 2.4 GPa. 
PUMICE: A type of volcanic glass used as an abrasive. It is prepared in various grits and 
used for finishing and polishing. A polishing agent, in powdered form, used for natural teeth 
and fixed and removable restorations. 
ROUGE: A compound composed of ferric oxide and binders used for imparting a high luster 
to a polished surface, glass, metal, or gems. 
RUGOSIMETER: An instrument used for measuring surface roughness. 
TERMINOLOGIES 
 
SAND: Sand is a mixture of small mineral particles predominantly composed of silica. The 
particles represent a mixture of colors, making sand abrasives distinct in appearance. Sand 
particles have a rounded to angular shape. They are applied under the air pressure to remove 
refractory investment materials from base metal alloy castings. They are also coated onto 
paper disks for grinding of metal alloys and plastic materials. 
SUBSTRATE: The material being finished is called the "substrate”. 
SURFACE FREE ENERGY: It is defined as the interaction between the forces of cohesion 
and adhesion and predicts whether or not wetting occurs. 
TUNGSTEN CARBIDE BUR: A hard malleable ductile greyish-white element. It occurs 
principally in wolframite and scheelite and is used in lamp filaments, electrical contact 
points, X-ray targets, and, alloyed with steel, in high-speed cutting tools. Symbol: W; atomic 
no.:74; atomic wt.:183.85; valency:2-6; relative density:19.3; melting pt.:3422±20°C; boiling 
pt.:5555°C. They are available in 8,12,16,20 and 30 fluted bur designs. The fewer the flutes, 
the more aggressive is the cutting. 30 fluted burs can be used for producing smooth surfaces. 
. 
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Acrylic resin has a wide application in dentistry as for bases of removable partial 
dentures, complete dentures, tooth supported or implant retained over dentures, orthodontic 
appliances, stents and surgical guides for implant placement and for temporary crowns 
(1). 
The 
material began to be used in 1930s in substitution of vulcanite and now 
polymethylmethacrylate (PMMA) is the most used acrylic resin.
 (2) 
Acrylic resin polymers 
were introduced as a denture base material in 1937. By 1946, 98% of all denture bases were 
fabricated from polymethylmethacrylate (PMMA) or copolymers. Acrylic resin bases of 
removable partial or complete dentures and tooth-supported or implant-retained overdentures 
are used to replace the lost tissues and to transfer masticatory forces from the denture to the 
residual ridges. 
(3-5)
 
 Proper finishing and polishing of dental materials are important aspects of clinical 
restorative procedures. Rough surfaces may cause severe complications like inflammation of 
the mucosa, sore spots, chronic irritation leading to ulcers, and colonization of micro-
organisms.
(6)
Denture plaque formation occurs as a result of adhesion of various 
microorganisms to the acrylic surface of dentures. In addition to denture-related stomatitis, 
denture plaque may cause dental and root caries and periodontal disease. Most 
microorganisms that are present intraorally, especially those responsible for caries, 
periodontal disease, and denture-related stomatitis, can only survive in the mouth if they 
adhere to nonshedding oral surfaces and start forming colonies. Bacterial adhesion on hard 
dental surfaces is followed by the accumulation of dental plaque. 
(4,7,8) 
Surface roughness and the surface free energy play a key role during this process. 
(7,9) 
Surface characteristics such as microporosities and roughness increase surface free energy 
that may cause the dentures to harbour microorganisms. Changes in these clinically important 
variables might have a significant influence on bacterial adhesion and retention. 
(10).
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Surface free energy varies for different dental materials. A thin biofilm of the 
acquired salivary pellicle can significantly reduce free energy on hard intraoral surfaces. 
Several studies have demonstrated that rough acrylic resin surfaces are significantly more 
prone to bacterial accumulation and plaque formation than smooth surfaces. 
(7,9-11) 
The results 
of several studies indicated that supragingivally the impact of surface roughness on microbial 
adhesion is much more important than the influence of surface free energy.
(4,9) 
Some in vivo 
studies have suggested a threshold level of surface roughness (Ra = 0.2 µm) below which no 
further reduction in plaque accumulation could be expected. An increase in roughness of 
surface beyond this borderline level, however, resulted in a simultaneous increase in plaque 
accumulation. 
(4,9) 
Results of several studies have indicated that the surface roughness of 
acrylic resin polished with prophylactic pastes, various rubber polishers, abrasive stones, and 
pumices still exceeds the threshold at Ra of 0.2 µm. Lower levels of surface roughness are 
attainable by polishing acrylic resin with aluminum oxide–based polishing paste or soap. 
Dental technicians use effective techniques for polishing denture base acrylic resin. 
(4,10-12).
 
Surface finishing techniques used in dental laboratories has been often ill-controlled 
and lack specification. The smoothness of a material is judged by the naked eye, yet it is the 
microscale that is important with regard to microbial colonization. There are no specifications 
relating to surface finishing techniques and the resulting surface topography. Therefore, 
dental appliances may leave a laboratory varying in their surface finish and hence in their 
ability to become contaminated by microorganisms. 
(10,12)
 
Because of such causes, it is desirable to polish using a well-established protocol. 
Several studies have evaluated the surface roughness of acrylic resins based on the extent of 
polishing using rugosimeter, but have not sufficiently addressed the relation between the 
surface properties of denture base resins with the molding technique and polishing methods. 
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Sequential procedures are applied to remove gross irregularities and nodules from the 
rough superficial surface by using various lathe-mounted acrylic burs, felt cones, rubber 
wheels and disks, followed by final finishing under light pressure. 
(8.14)
The ultimate smooth 
and glossy finish is achieved by polishing with different commercially available polishing 
agents. 
Compression molding is the conventional technique described in textbooks on 
complete dentures to process dentures. Despite the acceptance of compression molding for 
more than 60 years, attempts to maintain the occlusal contacts developed in the trial denture 
have necessitated a laboratory remount with occlusal correction. Many factors in the 
laboratory procedures can lead to alteration of the occlusion during the construction of 
complete dentures. These factors are related to the intrinsic characteristics of the materials 
and techniques and extrinsic potential errors made by the dental technician or dentist. As a 
result of the processing technique, incisal pin opening may occur after compression molding 
and this increase in vertical dimension of occlusion needs to be corrected. A large incisal 
guide pin opening can create a time-consuming occlusal adjustment sequence that often 
results in the disfigurement of the anatomy of artificial teeth. Attempts to overcome the 
problems associated with compression molding have resulted in the development of the 
continuous injection system. Introduced in 1942, continuous injection molding eliminates the 
flash of resin between the halves of the flask and compensates for polymerization shrinkage 
by forcing extra resin into the flask during polymerization. Recent reports have shown a 
significantly smaller incisal pin opening for complete dentures produced by an injection 
system compared with dentures produced by the compression molding technique.
(3) 
Hence a study was conducted to evaluate the effect of three different polishing agents 
on the surface roughness of heat cure denture base acrylic resins processed by two different 
molding techniques.  
STATEMENT OF PROBLEM 
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• Acrylic resin is used for fabrication of various dental prostheses like removable partial 
dentures, complete dentures, tooth-supported/ implant retained over dentures. 
• Rough surfaces of denture base resins promote adhesion of microorganisms and 
plaque formation.  
• A well-polished prosthesis reduces the surface roughness and helps in better 
maintenance of oral health by reducing the accumulation of pathogenic bacteria and 
food debris. 
 It is therefore important to know how different polishing agents affect the surface roughness 
of denture base acrylic resins and so the present invitro study was conducted to evaluate the 
effect of three different polishing agents on the surface roughness of heat cure denture base 
acrylic resins processed by two different molding techniques. 
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AIM: 
The aim of this in vitro study was to compare the polished surfaces of compression 
molded and injection molded heat polymerized acrylic denture base resins polished with 
different commercially available polishing agents. 
 
OBJECTIVES 
The objectives of this study were: 
1. To evaluate the surface roughness of heat cure denture base resin polished with 
pumice paste (pumice powder mixed with plain water), processed by compression 
molded technique. 
2. To evaluate the surface roughness of heat cure denture base resin polished with 
pumice paste and rouge, processed by compression molded technique. 
3. To evaluate the surface roughness of heat cure denture base resin polished with 
pumice paste and universal polishing paste, processed by compression molded 
technique. 
4. To evaluate the surface roughness of heat cure denture base resin polished with 
pumice paste (pumice powder mixed with plain water), processed by injection molded 
technique.  
5. To evaluate the surface roughness of heat cure denture base resin polished with 
pumice paste and rouge, processed by injection molded technique. 
6. To evaluate the surface roughness of heat cure denture base resin polished with 
pumice paste and universal polishing paste, processed by injection molded technique. 
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7. To compare the effects of three different polishing agents on the surface roughness of 
denture base resin processed by compression molded techniques. 
8. To compare the effects of three different polishing agents on the surface roughness of 
denture base resin processed by injection molded techniques. 
9. To evaluate the surface roughness of different polishing agents on the surface 
roughness of denture resins processed by compression molded and injection molded 
techniques. 
10. To compare the effects of three different polishing agents on the surface roughness of 
denture resins processed by compression molded and injection molded techniques. 
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NULL HYPOTHESIS: 
There is no significant difference between the surface roughness of heat cure denture base 
resin processed by compression molded technique and polished by using three different 
commercially available polishing agents.  
There is no significant difference between the surface roughness of heat cure denture base 
resin processed by injection molded technique and polished by using three different 
commercially available polishing agents.  
There is no significant difference between the surface roughness of denture resins processed 
by compression molded and injection molded techniques. 
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William A. Welker et al, (1978)
(15)
 explained a technique that has proven successful 
in producing blemish-free dentures in order to prevent food debris entrapment on the denture 
surface, thus preventing objectionable odor, taste and an unsightly appearance. Resin flash 
was removed from the denture borders, after deflasking chisels were used to remove excess 
resin or stone from the necks of the teeth and a soft bristle brush was used for smoothening 
the interproximal surfaces. The cervical surface of each artificial tooth was polished using a 
rubber polishing cup. The dentures were then washed with soap and water, dried and denture 
bases inspected under magnification. Ti-gloss was applied to a new rag wheel and lightly 
buffed on the denture surface. Rubber points were used and the final shine was brought about 
by buffing it with Ti-gleem on a rag wheel. Denture bases finished with this technique 
produced highly polished surfaces free from all imperfections. 
Mutahhat Ulusoy et al, (1986)
(1)
 investigated the  polishing methods that provided 
the smoothest surface on heat- and cold-curing acrylic resins and to compare the 
effectiveness of different polishing techniques. Scanning electron micrographs, surface 
profile tracings, surface roughness recordings, and statistical analysis of data support the 
finding that the best surface finish was obtained when abrasive stones; coarse, medium, and 
fine abrasive disks; rotating felt cone with pumice slurry; and rotating soft brush with chalk 
powder were used progressively. If one of the steps was neglected, undesirable sequelae of 
roughness was produced on the acrylic resin surfaces. 
Chiayi Shen et al, (1989)
(36)
 evaluated the effect of   disinfectant solution on the 
mechanical properties of denture bases and their surface morphologic changes, when they 
were immersed for a long term in the solution. This study concluded that phenol buffered 
disinfectants should not be used as disinfecting agents, whereas alkaline base solutions may 
be used. Although the 12-hour immersion showed no appreciable effect of the alkaline base 
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solution, it was suggested that studies of much longer immersion times were needed before a 
disinfectant agent could be recommended for use. 
Joanna Verran et al, (1997)
(37)
determined the effect of surface roughness of acrylic 
resin and silicone surfaces after washing procedure, and to compare the retention of C. 
albicans on prosthesis. This study concluded that the maxillary denture was not smooth and 
hence they were more prone to colonization by C. albicans. Surfaces that were as smooth as 
possible were more desirable for cleanability. If silicone was processed against a smooth 
surface such as dense and polished molds, the retention of microorganisms on the surface 
should be significantly reduced; thus the time before infection and prosthesis spoilage might 
occur would be extended. 
D.R. Radford et al, (1998)
(11)
 investigated the major factors that were influenced for 
the adhesion of Candida to the surface of different denture base materials, and also the degree 
of roughness of the material and the effect of unstimulated clarified pooled whole saliva. This 
study concluded that with the given denture-base material, increase in surface roughness lead 
to higher adhesion rate of Candida, but there was no direct relationship between the surface 
roughness and adhesion irrespective of the material. The presence of a salivary pellicle 
derived from unstimulated saliva reduced adhesion. In many instances this reduction was 
considerable, diminishing the effect of surface roughness. 
Rebecca Taylor et al, (1998)
(28)
described the effect of sandblasting, 
electrobrightening, and polishing on two dental materials and the ability of the surface to 
retain microorganisms like streptococcus oralis, actinomyces viscosus and candida albicans. 
Polishing of cobalt-chromium alloy and acrylic resin was performed with rubber wheels, 
pumice, and universal polishing compound. The sandblasted specimens were abraded with 
fine (50 µm) and coarse (250 µm) aluminum oxide particles for 10 seconds with a 
microblaster and the acrylic resin samples were sandblasted for comparison and polished. 
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Electrobrightening of cobalt-chromium alloy was performed on half of the sandblasted 
samples. This study concluded that increase in surface roughness facilitated the retention of 
yeast on cobalt-chromium alloy and dental acrylic resin. The surface finished by 
electrobrightening enhanced the retention of certain microorganisms on the surface of cobalt 
chromium and acrylic resin. 
Sergio S. Nogueira et al, (1999)
(3)
 compared incisal pin opening, dimensional 
accuracy and the laboratory working time for dentures fabricated by injection system with 
dentures constructed by the conventional compression molding technique. The result showed 
a significant difference in the pin opening between groups. The injection molding method 
produced a significantly smaller incisal pin opening over the standard compression molding 
technique. In case of accuracy, the injection molded dentures showed better results and there 
were no appreciable differences in laboratory working time between the two groups. 
T.D. Morgan et al, (2001) 
(10)
 determined the effect of surface roughness on denture 
base acrylic resin for biofilm accumulation. Heat-cure and cold-cure denture base acrylic 
resins polished by a number of grades of abrasive paper were investigated for susceptibility 
of Strep. oralis colonization in the constant depth film fermenter. The author concluded that 
the surface roughness and type of the denture base acrylic resin had a significant effect for the 
adhesion of Strep. oralis. 
Lamfon H. Porter et al, (2003)
(33)
 investigated the ability of C. albicans to form 
biofilms on various surface roughness of denture acrylic resin, enamel and dentin. The 
surface roughness (Ra) of each material was determined by using Proscan 1000 scanning 
laser profilometer. This study showed that the type of surface and surface roughness affected 
the initial formation and development of C. albicans biofilms. The biofilm showed that the 
development of C. albicans and the organization of biofilms may depend upon the surface 
roughness and also the hyphal form of this organism. 
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Fionnuala O’Donnell et al, (2003)(12) evaluated the effect of two chairside silicone 
polishing systems on two denture acrylic resins, and also to find out which polishing agents 
are bonded into the silicone rubber. Here they used three polishing systems (conventional as 
control, Shofou acrylic polishing system, and Kenda Queen Silicone polisher). Samples were 
subjected to SEM and confocal microscopy. The study concluded that the conventional 
polishing on a lathe produced the smoothest surface than the silicone polishing points used 
for chair side polishing of denture base acrylic resin. 
J. S. Rahal et al,(2004) 
(29)
evaluated the influence of mechanical polishing and 
chemical polishing on surface roughness of four heat-cured denture base acrylic resins. 
Mechanical polishing was done by using pumice slurry, chalk powder, soft brush , felt cone 
and chemical polishing by fluid specifically used for chemical polisher. Surface roughness 
was measured using rugosimeter. The author concluded that mechanical polishing produced 
significantly smoother surface than chemical polishing and that surface roughness produced 
by mechanical polishing was not influenced by the type of resin used, which was not true for 
chemical polishing. 
Milan Kuhar et al, (2005)
(4) 
compared the effects of four chair side polishing kits and 
two conventional laboratory techniques used for polishing three different acrylic resin 
denture base resins (autopolymerized, heat-polymerized , and injection heat-polymerized). 
The resulting denture surface roughness of denture base materials was measured by means of 
a profilometer as well as scanning electron microscope. The study concluded that the 
conventional laboratory polishing produced the smoothest surface than chairside polishing. 
Auto polymerizing resin showed rougher surface than heat polymerized resin. 
Rizzatti-Barbosa et al, (2006)
(16)
conducted a study to evaluate the influence of 
polymerization methods (microwave energy, and water bath) and polishing techniques 
(chemical and mechanical) on the surface roughness of one heat-polymerized acrylic resin. It 
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was observed that, there was no significant difference between  the samples polymerized by 
water bath whereas significant difference were observed between the samples polymerized by 
microwave radiation subjected to chemical and mechanical polishing system. It was 
concluded that the polymerization process (microwave or water bath) does not influence the 
surface roughness of heat-polymerized acrylic resin. The polishing method (mechanical or 
chemical) influenced the surface roughness of heat-polymerized acrylic resins as mechanical 
polishing produced smoother surfaces than chemical polishing. 
Berger et al, (2006)
(21)
compared the effect of three chairside polishing kits and 
conventional polishing on four denture acrylic resins. Acrylic resin specimens were 
fabricated with each of four acrylic resins: autopolymerising, heat processed, injection 
molded, and microwaveable. One side was polished conventionally with pumice and 
polishing compound. The other side was polished with one of three chairside polishing kits: 
Axis, Brasseler, and Shofou. In this study, they used stylus profilometer and scanning 
electron microscopy for surface roughness measurement. It was concluded that the 
autopolymerising acrylic resin performed least favorably in terms of surface roughness, 
regardless of the polishing method. None of the tested chairside polishing kits outperformed 
any other. This study recommended conventional polishing with a series of different grits of 
pumice and polishing compound. 
  X. Lima et al, (2006)
(5)
evaluated the effect of denture cleansers on surface roughness 
of acrylic resin and on biofilm accumulation. A crossover study  was conducted for 4 days at 
three phases and 13 volunteers wore palatal appliances containing four specimens of acrylic 
resin of known surface roughness. They were extra-orally submitted once a day to three 
groups i.e.negative control, enzymatic commercial solution (Ortoform) and 0.5% sodium 
hypochlorite (NaOCl).. This study suggested that the acrylic resin roughness was not changed 
by the cleansers and reduced biofilm accumulation depended on the product used. 
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Patricia Valeria Milanezi Alves et al, (2007)
(2)
evaluated the surface roughness of 
acrylic resin in laboratory after different curing and polishing techniques. They were divided 
into three groups; two groups followed conventional curing cycle and the other, microwave. 
All groups were polished with sandpaper of 180 grit size. For the first two groups polishing 
was done by using water, sandpaper 400 and 600 grits and felt discs on the lathe, white 
polishing powder and other two groups by chemical polishing in addition to the sandpapers, 
at 70ºC for 10 seconds. This study showed that the average pattern of roughness of the self-
curing acrylic resin was statistically the same for the groups with different curing methods i.e. 
Manual polishing methods. An increase in surface roughness of 10-fold was observed after 
chemical polishing. The combination of curing method with second cycle in microwave and 
chemical polishing increased the mean pattern of roughness by 12.239-fold. 
Erdem U. Nevzatoğlu et al, (2007)(18)evaluated the surface roughness, adherence of 
Candida albicans on denture base acrylic resins and silicone-based resilient liners. For this 
study, they used four commercial denture base acrylic resins (three heat polymerized and one 
room temperature polymerized) and five silicone-based liner materials (two heat polymerized 
and three room temperature polymerized). The materials processed against the glass surface 
showed that the surface roughness and C.albicans adhesion was less than the materials 
processed against the dental plaster or roughening with a bur. The adherence of C. albicans 
adhesion on denture base acrylic resin was less than that of silicone liners, after different 
surface finishes. 
Luciana Valadares Oliveira et al,(2008)
(45)
investigated the abrasion resistance of 
heat-polymerizing and autopolymerizing acrylic resin for routine brushing procedures using 
different dentifrices, after the acrylic resin surfaces were chemically or mechanically 
polished. Surface roughness, Ra, was measured in micrometers (μm) with a profilometer. 
Based on the result of this study, the author concluded that the mechanical polishing 
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produced lower surface roughness than chemical polishing. After brushing, there was no 
significant difference in surface roughness between mechanically and chemically polished 
acrylic resin. Acrylic resin brushing with Colgate MFP resulted in lower surface roughness 
values than Colgate Tartar Control. 
Sérgio Paulo Hilgenberga et al, (2008)
(22) 
evaluated the physical properties of 
acrylic resin surfaces used in provisional prostheses after the application of different 
polishing techniques. This study used three self-curing acrylic resins for provisional 
prostheses. One side of the specimens was subjected to standard polishing (pumice and 
whiting slurry), and the opposite side was polished with special tips. The mean roughness and 
contact angles of the materials were measured. The contact angles obtained with the standard 
polishing were equivalent to the special tip groups and also the polishing methods did not 
affect the contact angle of the materials. 
Bassam Afram Hanna et al, (2008)
(23) 
compared the effect of 2 different types of 
pumice material and investment material, which were used as a polishing material, on the 
surface roughness of acrylic resin. The study concluded that the investment material can act 
as a good polishing agent for acrylic denture base materials than pumice and also that pumice 
can be satisfactorily used for obtaining a clinically acceptable polished surface of denture 
base resin. 
 Tatiana Siqueira Goncalvesa et al, (2008)
(44)
evaluated the effect of manipulation 
and polishing techniques on the surface roughness of an auto polymerized acrylic resin. A 
methyl methacrylate autopolymerized acrylic resin was analyzed for this in situ study. A 
rugosimeter was used to measure the surface roughness. This study concluded that there was 
an increase in surface roughness after 20 days of use of the acrylic samples by volunteers. 
Mechanical polishing led to the lowest values of surface roughness. Polishing techniques 
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influenced surface roughness more than the manipulation techniques. As mechanical 
polishing presented a better performance, it was recommended. 
Ana Lucia Machado et al, (2009)
(30)
 investigated the effect of  infection control 
protocol and microwave irradiation on the hardness and roughness of 2 hard chairside reline 
resins and 1 heat-polymerizing denture base acrylic resin. The author concluded that the 
hardness of all materials used were not adversely affected by any of the disinfection methods 
evaluated. Immersion in sodium perborate significantly increased the roughness of all 
materials, whereas microwave irradiation promoted a significant increase in roughness of the 
reline resins. Repeated disinfection by immersion in sodium perborate resulted in 
significantly increased surface roughness of Kooliner and DuraLiner II materials. Daily 
microwave irradiation for 7 days resulted in significantly increased surface roughness of the 
DuraLiner II material. 
Seung-Kyun Kim et al, (2009)
(13)
conducted a study which measured and compared 
the surface roughness of 3 types of denture base acrylic resin using 3 types of chairside 
polishing instruments. The effect of brushing on the polished resin was also examined. The 
acrylic denture base resins polished with the 3 types of polishing kits had a smoother surface 
than those finished with a tungsten carbide bur. The auto-polymerizing resin had a 
significantly higher Ra than the heat-polymerizing resin and injected heat-polymerizing resin 
(p＜0.05). In the case of polishing, there was almost no change in Ra by brushing (p＞0.05). 
Massimo Corsalini et al, (2009)
(14) 
investigated the efficiency and reliability of a 
standardized protocol for polishing methacrylic resins. They used five different methacrylic 
resins and divided them into two groups. One was polished by the same expert operator and 
the other by means of a mechanical system comprised of a milling tool, a mobile support for 
samples and a micrometric advance isoparallelometer. Profilometer was used, for measuring 
surface roughness. Experimental results confirmed the benefit in using a standardized method 
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for polishing methacrylic resins. This reduced significantly the effect of operator’s skills on 
the surface roughness distribution and allowed comparison in a more systematic fashion.                                                 
Sang E. Park et al, (2009)
(8)
investigated the mechanical properties of a new surface-
modified PMMA in terms of transverse strength, transverse deflection, flexural strength, and 
modulus of elasticity for its application as denture base resin. Surface-charged resins 
demonstrate to be promising as a biomaterial that can bring about a desired biological 
response by decreasing Candidal adhesion. The results of this study suggested that the 
modification of PMMA with methacrylic acid changed the physical properties of the resin. 
However, the mechanical properties of 5% PMMA group were comparable to the 
commercially available dental resin. 
Vitalariu et al, (2010)
(35)
 conducted a study to evaluate the effect of polishing 
technique and glazing on the roughness of dental resins. Three types of denture base acrylic 
resins were used, i.e., self-curing resin, heat curing resin and resilient heat curing resin. They 
were subjected to different finishing and polishing systems and the surface roughness was 
measured using atomic force microscopy. It was concluded that the conventional lathe 
polishing method used in dental laboratory produced a surface roughness below the threshold 
Ra=0.2 μm, meaning that this was an effective and reliable technique for polishing denture 
base acrylic resins. Finished and polished specimens of self-curing resin had a higher mean 
average surface roughness than heat curing resin after the same surface treatment. Superior 
surface smoothness was produced by conventional lathe polishing completed by glazing. 
Mohammed Q. Al-Rifaiy et al, (2010)
(31)
evaluated the effects of mechanical 
polishing and chemical polishing on the surface roughness of heat-cure and auto-cure acrylic 
resins. In this study the surface roughness was assessed by surface analyzer instrument, 
Perthometer and surface profile tracings were recorded by perthograph, simultaneously. 
Mechanical polishing produced lower surface roughness compared with chemical polishing. 
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The mean surface roughness values of mechanical polishing were not influenced by acrylic 
resin type. Chemical polishing effect on the surface roughness value depended on the acrylic 
resin type.  Mechanical polishing was the most effective polishing technique. 
Menaka A. Abuzar, (2010)
(34) 
evaluated the surface roughness and clinical 
acceptability of samples of a polyamide denture base material and PMMA fabricated by 
injection molding and traditional heat processing systems, respectively. Half of each sample 
surface was polished using the conventional technique (lathe with pumice followed by high 
shine buffs) and the other half was left unpolished. Profilometer was used in this study. 
Polyamide denture base material when polished with conventional laboratory technique had a 
less smoother surface than PMMA when polished using the same polishing technique. 
However, the surface roughness of polyamide was well within the accepted norm of 0.2 µm 
Ra. Polyamide produced a clinically acceptable smoothness after conventional polishing by 
lathe. 
Mustafa MJ et al, (2011)
(38)
evaluated the effect of two finishing and four polishing 
techniques on the surface roughness of flexible denture base and heat cure acrylic, and its 
effect on candidal adhesion. They  used two finishing method, i.e. Group A finished by stone 
bur, tungsten carbide bur and sand paper) and Group B finished by special green cone 
(silicone finisher bur) and four polishing techniques, then the samples were incubated in a 
media containing suspension of candidal cell  in artificial saliva. The author concluded that 
using of special green cone with different polishing techniques for flexible acrylic and heat 
cure acrylic will yield a more smoother surface than using stone bur, tungsten carbide bur and 
sand paper, Candida albicans attachment was affected by the finishing and polishing method, 
the method that yields less surface roughness values had less candidal attachment, saliva 
decreases the attachment of C. albicans. 
REVIEW OF LITERATURE 
 
18 
 
Areeg Shihab Ahmad et al, (2011)
(17)
evaluated the effect of Iraqi polishing materials 
(black sand and white sand) on the surface roughness of heat cure acrylic denture base resin 
specimens and compared their effects with the pumice polishing material which was a control 
group. The results of this study were statistically significant; there was an increase in the 
surface roughness of the black sand group than that of the control group polished with 
pumice. This was attributed to the variation in mechanical and physical properties of the 
material that had been used as a polisher.  
Srividya S et al, (2011)
(32)
evaluated the effect of three different polishing agents—
pumice, universal polishing paste and Brite–O on the surface finish and hardness of two types 
of denture base acrylic resins—auto polymerizing and heat-activated acrylic resin materials. 
The author concluded that the surface roughness was significantly reduced by polishing 
procedures. In autopolymerized resin, specimens polished with pumice showed higher 
roughness followed by Brite–O and universal polishing paste and their surface roughness was 
also higher than the heat-cured resin specimens. In the heat-cured resin group, specimens 
polished with Brite–O exhibited significantly higher roughness followed by pumice and 
universal polishing paste. The surface hardness was highly influenced by the type of resin i.e. 
heat-cured resin exhibited significantly higher surface mean average hardness compared to 
autopolymerized resin and reduced after polishing in autopolymerized resin. Surface hardness 
increased after polishing in heat-cured resin. However, this difference was not statistically 
significant. The surface hardness was influenced by the polishing procedures but varied in the 
two resin types. Autopolymerized acrylic specimens polished with Brite–O had significantly 
higher surface hardness, followed by universal polishing paste. Specimens polished with 
pumice exhibited significantly less surface hardness. Heat-cured acrylic specimens polished 
with pumice had significantly higher surface hardness, followed by universal polishing paste. 
Specimens polished with Brite–O exhibited significantly less surface hardness. Irrespective 
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of the type of resin, Pumice, Brite–O, Universal polishing paste exhibited equal surface 
hardness. 
Cristiane F. Carvalho et al, (2012)
(39)
evaluated the hardness, roughness and mass 
loss of an acrylic denture base resin after in vitro exposure to three disinfectant solutions (1% 
sodium hypochlorite, 2% glutaraldehyde, 4% chlorhexidine). An SEM analysis was also 
utilized to observe the surface topography. The conclusion of this study was that immersion 
of specimens in 1% sodium hypochlorite solution produced a significant increase in 
roughness. There was no significant effect observed on the surface hardness of the tested 
specimens. Qualitative evaluation of SEM showed varying degrees of surface change after 
immersion of the specimens in all the disinfectant solutions tested. 
Madhusudhan Krishnan et al, (2012)
(26)
compared the effect of molding and 
polishing techniques on the surface roughness of heat polymerized denture acrylic resin using 
atomic force microscopy and also compared the different polishing methods. They used 
pumice, resilient aluminum oxide, polishing liquid and also chair side polishing method. 
They concluded that neither of the test methods outperformed the other in terms of surface 
roughness. Conventional polishing using pumice with polishing liquid and silicone rubber 
points, chairside polishing after clinical adjustments with burs was highly recommended 
based on the results of this study. 
Ashish Satpathy et al, (2013)
(19)
 assessed the different finishing and polishing 
procedures which reduced surface irregularity to produce a smooth surface and their effect on 
candidal adherence. The author concluded that the finishing specimens of heat cure denture 
base resin with sand paper of progressive grits alone exhibited minimum Candidal adherence. 
It was followed by finishing specimens of heat cure denture base resin by using sand paper of 
progressive grits and polishing with pumice, which reduced Candidal adherence marginally 
as compared to that in control group. Finishing specimens of heat cure denture base resin by 
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using sandpaper of progressive grits, followed by polishing with pumice and rouge showed 
maximum Candidal adherence. Therefore, it may be suggested that the specimens which are 
polished with rouge must be cleaned with solvent to remove residual rouge which remains on 
the denture surfaces. 
Glaucio Serra et al, (2013)
(41)
 analyzed the surface morphology of acrylic resins in 
each step of mechanical finishing and polishing. The material used in this study was self-
cured acrylic resin. The control group did not receive any treatment, while the other groups 
received gradual finishing and polishing. The last group received the entire finishing and 
polishing procedures. After each step, the surface morphology was analyzed by using 
scanning electron microscope and laser profilometer. The study concluded that highly smooth 
acrylic resin surfaces are obtained after mechanical finishing and polishing performed with 
burs, wood sandpapers, water sandpapers, pumice, and low abrasive liquids. 
Hemal Agrawal et al, (2013)
(42)
evaluated the surface adherence of Candida albicans 
to three commonly used denture base materials. The three denture base materials used for this 
study were self-cure acrylic resin, heat cure acrylic resin and chrome cobalt base metal alloy. 
It was concluded that chrome cobalt alloy denture base material showed less adherence of 
candidial cells compared to heat cure and self-cure acrylic resin denture base materials.  
Among the acrylics, heat cure acrylic resin showed comparatively less adherence of candidial 
cells than self-cure acrylic resin. 
Abdul Aziz Abdullah AL-Kheraif et al, (2014)
(24)
compared the effects of 
mechanical polishing and chemical polishing on the average surface roughness (Ra) of heat-
cured and light-cured denture base acrylic resins. This study concluded that the resilit high-
luster polishing liquid, universal polishing paste, and abraso-star k50 agents produced 
superior surface smoothness for all acrylic resin specimens and a mean Ra significantly 
below the threshold Ra of 0.2µm. Surface roughness Ra values after mechanical and 
REVIEW OF LITERATURE 
 
21 
 
chemical polishing were not influenced by the type of acrylic resin. Mechanical polishing 
was the most effective polishing technique.
 
Govindswamy et al, (2014)
(20)
evaluated and  compared the adhesion of Candida 
albicans on heat polymerized polymethyl methacrylate (PMMA) denture base resins with 
three different surface finishes i.e. with tungsten carbide bur, emery paper and pumice. The 
study concluded that surface finished with a tungsten carbide bur had the maximum 
roughness and the highest number of Candida albicans adhering to its surface. There was 
statistically less significant difference in number of Candida albicans adhering to surface 
finished with emery paper following tungsten carbide bur and surface finished with pumice 
buffing following tungsten carbide and emery paper. DPI acrylic denture base material had 
less number of adherent Candida albicans cells to its surface with similar finish than that of 
Trevalon. 
Hasan Gungor et al, (2014)
(25)
compared the effects of chairside polishing kits and 
conventional laboratory techniques on the surface roughness of denture base and repair 
materials. Two types of commercially available denture base materials and 1 repair material 
was tested in the study: polyamide resin, heat-polymerized acrylic resin and 
autopolymerizing resin. The author concluded that the polyamide resin group exhibited 
significantly higher surface roughness values than the heat-polymerized acrylic resin and 
autopolymerizing resin groups. The conventional laboratory polishing was the most effective 
polishing technique. The chairside polishing kits produced a significantly smoother surface 
than that of the control group, although the surface roughness value was not below the 
accepted threshold value.  
ANCA Mihaela Vitalariu et al, (2015)
(43)
determined the surface characteristics of 
acrylic resins (roughness, porosity and wettability) after the finishing and polishing 
procedures, and their influence on microbial colonization. In this study they used three  types 
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of denture base acrylic resins i.e. Duracryl Plus/Spofa Dental (self-curing resin), Prothyl 
Hot/Zhermack (heat curing resin) and Vertex Soft/Vertex (resilient heat curing resin), which 
underwent different finishing and polishing sequence, and their surface roughness, porosity 
and wettability were calculated. This study concluded that unglazed acrylic resins had higher 
values of porosity and roughness, and lower wettability values, favoring greater extent of 
microbial colonization. Use of the glazing procedure allowed the optimization of surface 
characteristics. Finished and polished specimens of self-curing resin had a higher mean 
average of surface roughness and bacterial colonization than heat curing resins, after the same 
surface treatment. 
Santoshi Kumari et al, (2015)
(6)
evaluated the effects of surface machining by 
tungsten carbide bur and stone bur on conventional denture base resin (Lucitone 199) and two 
soft liners (GC supersoft and Permasoft) using Scanning Electron Microscopy. This study 
suggested that the stone bur produced smoother surface on Lucitone199 than the tungsten 
carbide bur. Tungsten carbide bur produced a smoother surface on the GC super soft and 
Permasoft softliners. Among the three groups, tungsten carbide bur produced the smoothest 
surface on GC supersoft sofliner. These results can have a significant clinical implication. 
Lucitone 199 stone bur were suggested to be used for chair side adjustments and carbide bur 
for GC supersoft and permasoft softliners to achieve smoother surface. 
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MATERIALS: 
I. DIE:  
1. Stainless steel disk shaped die (50 mm in diameter and 3 mm in thickness) for 
surface roughness evaluation.
 (15-17,40)
 
II. HEAT CURE POLYMETHYLMETHACRYLATE RESINS: 
1. SR Triplex Hot- Ivoclar Vivadent, Liechtenstein.(fig.no.10) 
2. SR Ivocap –Ivoclar Vivadent, Liechtenstein.(fig.no.11) 
III. FINISHING AGENTS TO BE USED BEFORE POLISHING:(fig.no.6) 
1. Tungsten carbide bur (HP H251E, Brasseler,Germany, ISO No. 
500104274190060)
(4,11-13,18)
 
2. Sand paper (320,400 & 600 GRIT) (fig.no.6). (2,6,16,20) 
3. Rubber points (Super Acrylic Polish, Long, Dental,Wheeling (IL), USA) (14 ). 
IV. POLISHING AGENTS:(fig.no.8) 
1. Pumice + water (1:1 ratio) (micro white Asian chemicals).(4,12,21-23) 
2. Universal polishing paste (Ivoclar Vivadent, Liechtenstein).(4,24) 
3. Rouge. (superfine, Azad chemicals, Jharkhand, India)(6,19) 
V. ARMAMENTARIUM.(fig.no.1) 
1. Rubber bowl.  
2. Plaster spatula.  
3. Plaster knife. 
4. Wax spatula. 
5. Lecron carver. 
6. Plastic measuring jar. 
7. Brush.  
8. Wax knife.  
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9. BP blade- no 15. 
10. BP handle- no 3.  
11. Dappen dish with petroleum jelly. 
12. Sable brush. 
13. Soft cloth wheels.(fig.no.8) 
14. Cellophane paper. 
15. Acrylic mixing jar – Delta,India.  
16. Dental flask and clamp – No 7.(fig.no.2)  
17. Type III Dental stone - Kalstone, Kalabhai, India. 
18. Sand paper mandrel (fig.no.6). 
19. Glass slab(fig.no.29) 
20. Seperating medium - SR Separating fluid, Ivoclar Vivadent. 
21. Stainless steel jig(fig.no.27) 
22. Stop clock(fig.no.7) 
VI. EQUIPMENTS 
1. Vibrator- Silfradent, Italy.(fig.no.4) 
2. Hydraulic press – Silfradent, hydraulic press 660, Italy.(fig.no.3) 
3. SR Ivocap assembly – Ivoclar Vivadent, Liechtenstein.(fig.no.20)  
4. Acrylizer – Poly bath, Delta, India.(fig.no.5) 
VII. EQUIPMENT USED FOR EVALUATION OF SURFACE ROUGHNESS 
1. Profilometer (ISO-4287, Surtronic 128, Taylor Hobson, Romania)(fig.no.35). 
VIII. MISCELLANEOUS 
1. Cyanoacrylate adhesive - Fevikwik, PidiliteMaterials.  
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METHODOLOGY: 
INCLUSION CITERIA: 
1. Specimens with accurate dimension. 
2. Specimens with regular surface finish. 
EXCLUSION CRITERIA: 
1. Specimens which appeared porous on visual examination. 
2. Specimens with inaccurate dimension. 
3. Irregularities in surface with voids. 
4. Specimens with visible crack lines. 
METHODOLOGY: 
I. Preparation of metal die. 
II. Grouping of samples. 
III. Investing and processing of samples. 
IV. Finishing of samples. 
V. Polishing of samples. 
VI. Measuring surface roughness.  
VII. Statistical analysis. 
I. PREPARATION OF METAL DIE: 
A custom made stainless steel die was fabricated by using computer numerical control 
milling machine. Stainless steel disk shaped die was prepared in accordance to Specification 
no. 12 of American Dental Association (A.D.A.), and was used to prepare 120 heat 
polymerized acrylic resin samples (50 mm in diameter and 3 mm in thickness). 
(16,41)
The 
thickness of 3mm represents the average thickness of a denture base.  
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II. GROUPING OF SAMPLES: 
A total of 120 samples were fabricated with heat cure acrylic resin and were divided 
into 2 groups by the processing technique that was used (group A, group B) and further 
subdivided into 3 groups based on the polishing agents used.(I,II,III). 
GROUP A (60 samples) processed by compression molding technique.  
GROUP B (60 samples) processed by injection molding technique. 
Subgroup I (20 samples each of group A and group B) polished by conventional polishing 
technique i.e, with pumice + water and taken as a control group. 
Subgroup II (20 samples each of group A and group B) polished by conventional polishing 
technique (pumice + water), followed by using universal polishing paste.  
Subgroup III (20 samples each of group A and group B) polished by conventional polishing 
technique (pumice + water), followed by rouge.  
III. INVESTING, PROCESSING OF SAMPLES. 
In group A, the stainless steel die was placed in metallic flasks, to make the gypsum 
molds for constructing resin samples. Prior to the fabrication of samples, flasks and metal 
dies were coated with a thin layer of petroleum jelly for easy removal of metal die as well as 
to aid in deflasking. The mold was prepared by using two pour techniques. Metallic flask was 
divided into two portions, i.e. body and lid considered as one portion (lower portion) and base 
as the second portion (upper portion) (fig.no.13). 
The lower portion (Body and lid) of the flask was placed on the vibrator and filled 
with freshly mixed dental stone (33ml water/100gm powder) and metal die was placed into 
this mixture. Dental stone was contoured such that the metal die was in level with the 
investing medium. A metal die was placed in the lower portion of the flask. On reaching its 
initial set, the investing medium and the surfaces of the metal die were coated with a thin coat 
of petroleum jelly (fig.no.14). 
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It has checked whether the upper portion (base) of the denture flask was  completely 
seated over the lower portion of the denture flask. A second mix of dental stone was prepared 
with recommended water/powder ratio and poured into the upper portion of the dental flask. 
The upper portion (base) of the denture flask was positioned on the lower portion of the 
denture flask. The upper portion (base) of the denture flask was gently tapped into place and 
the investing medium was allowed to set under clamp pressure. Care was taken to ensure that 
the investing medium achieved intimate contact with all the surfaces. 
After the investing medium had reached its final set, the two portions of the flasks 
were gently separated with the help of a plaster knife (fig.no.14). The metal die was also 
lifted from the investing medium along the edges, thereby creating mold space for the  acrylic 
resin(fig.no.15). Separating medium (SR Separating Fluid, Ivoclar Vivadent AG) was applied 
to the walls of the mold cavity with the help of sable brush and it was allowed to dry. 
Heat cure polymer and monomer (SR Triplex hot polymer and SR triplex monomer –
Ivoclar Vivadent) was mixed with a polymer monomer ratio of (23.4 gm.: 10 ml) in an 
acrylic mixing jar (Delta) (fig.no.16). The acrylic dough was packed into the mold space 
(fig.no.17). Polyethylene sheet was placed over the resin and the flask was reassembled. The 
flask was closed with 80 lbs. pressure using a hydraulic press (Silfradent, hydraulic press 
660) and pressure was applied incrementally for 5 mins. The application of pressure was 
continued until the portions of the flask closely approximated one another. This slow 
application of pressure permited the resin dough to flow evenly throughout the mold space. 
Excess material was displaced eccentrically. 
The flask portions were subsequently separated and the polyethylene sheet was 
removed from the surface of the resin with a rapid continuous tug. Excess resin found on the 
flat areas surrounding the mold cavity was carefully teased away from the body of the resin 
that occupied the mold cavity (fig. no.18). 
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Care was taken not to chip the surfaces of investing medium in order to avoid 
incorporation of investing medium into the acrylic body. Before the trial closure process was 
completed, it was checked whether the polyethylene sheet was not interposed between the 
mold sections. The flask was clamped and kept for bench curing for 30 min. The acrylic resin 
was processed in an acrylizing hot water bath (Polybath, Delta). The closed flasks were 
placed in room temperature, water which was steadily heated up to 100 °C and was then 
allowed to boil for 45 mins. Once polymerized, the flasks were kept under running tap water 
for 15 minutes, thereby allowing it to cool down to room temperature. 
After completing the process, the cured samples were retrieved from the flask by 
deflasking (fig.no.19). Thereby 60 samples were obtained. 
In group B, the samples were prepared by injection molded technique, using SR 
IVOCAP acrylic resin (Ivoclar Vivadent) and SR IVOCAP heat cure injection system 
(Ivoclar Vivadent). To fabricate uniform samples the following investment procedure was 
followed for each sample. The investment aid was placed in the lower half of the flask, type 
III stone was mixed and the metal die was invested (fig.no.21). Excess stone from the thermal 
insulating component and the flask edges were removed. The investment aid was removed 
after the setting of stone and the injection funnel and the funnel was positioned in its place. 
One injection channel with 5mm diameter, fanning out from the funnel tip towards the metal 
die was attached. 
The upper half of the denture flask was placed on the lower one after isolating it with 
separating fluid (SR Separating Fluid, Ivoclar Vivadent AG). The type III stone was mixed 
and poured over the brim, avoiding the formation of bubbles, the cover was placed and it was 
pressed down completely by hand. The plaster was allowed to set completely for 1 hr. The 
control metal die was removed from the mold space (fig.no:22).  Separating fluid was applied 
twice to the moist and warm plaster surface. SR Ivocap capsule which contains 20 gm. 
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polymer, 30 ml monomer was mixed according to the manufacturer’s instructions using a 
capsule vibrator for 5 min (fig.no:23). The capsule was then placed on the capsule plunger 
and the contents were pressed upward with light rocking movements to allow air to escape 
through the capsule opening.  
        The injection funnel was placed with the inserted funnel in the lower half of the denture 
flask. The two flask halves were brought together carefully to ensure the correct fit of the 
flask lids. Then, the flask was inserted into the clamping frame (fig.no:24). Pressure of 3 tons 
/ 6000 lbs. was applied to the clamping frame with the flask in a hydraulic press (corresponds 
to about 80 bar / 1133 psi hydraulic pressure). At the same time, the ratchet (B1) on the 
clamping frame was pushed to the right. The application of pressure was stopped and the 
clamping frame with the flask was removed from the press. The cover from the capsule was 
removed and the capsule was fully inserted into the flask. The plunger of the pressure 
apparatus was fully extended and the SR Ivocap pressure apparatus was placed on the flask, 
the safety loop was lifted and the plunger was pressed into the capsule until the vise shanks 
were correctly positioned on the flask. Then, the safety loop was pulled down until it snapped 
into place. The pressure apparatus was connected to the compressed air supply (6 bar / 85 psi) 
with the compressed air locking valve closed. The locking valve was slowly opened and the 
plunger pressed the SR Ivocap material into the mold. The SR Ivocap assembly was placed in 
a polymerization bath (Delta) in room temperature water. The water was allowed to boil and 
the temperature was maintained for another 35 min (Fig:25). After completion of the 35-
minute polymerization procedure, the SR Ivocap assembly was removed from the boiling 
water and was immediately cooled in cold water. During the first 20 minutes of the cooling 
phase, the pressure in the clamping frame and the injection apparatus was unchanged. After 
20 minutes, the pressure apparatus was removed. The clamping frame together with the flask 
was kept in cold water for an additional 10 minutes.  
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For deflasking, the clamping frame was mounted in the press and a pressure of 3 tons 
/ 6000 lbs. was reapplied .The ratchet was moved back to the left and the pressure was 
released. The flask was removed from the clamping frame (fig.no:26) and divestment of flask 
was done according to manufacturer’s instructions. Thereby 60 samples were prepared. 
IV. FINISHING OF SAMPLES. 
A stainless steel jig (fig.no:27) was fabricated, into which the samples were fixed  by 
using cyanoacrylate and mechanically finished and polished, 
(10) 
as the specimens were very 
small to be held in the hands. The speed of abrasion was standardized to 3000 rpm, load 
under which specimens were abraded was standardized to 400 gram and time for which the 
specimens were abraded was standardized to 90 seconds. 
(19,26)
 
Before the samples were subjected to polishing, they were finished with a lathe-
mounted 30 fluted fine cross cut tungsten carbide bur. The tungsten carbide bur was used to 
remove gross irregularities and surface nodules, thereby producing a smooth and smeared 
surface on heat-cured acrylic resin. 
(12,27)
 Final finishing was performed with lathe-mounted 
320,400 and 600-grit sandpaper and rubber points at 3000 rpm for 90 seconds (fig.no:28). 
Thus the standardized finishing protocol was followed for all 120 specimens. After final 
finishing, the samples were subjected to three polishing agents.      
V. POLISHING OF SAMPLES. 
First, the specimens which had to be polished were placed over a glass surface 
(fig.no:29), with the surface which had to be polished facing towards the glass. This was done 
to make sure that all surfaces of specimens were at the same level. Then, all the specimens 
were attached to a stainless steel jig with the help of cynoacrylate, making sure that all 
surfaces were touching the glass surface. Now, the surfaces of the attached samples which 
had to be polished faced upwards. This was done to make sure that the surfaces of all the 
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samples which had to be polished were at the same level, which could help abrasive agents to 
evenly finish and polish specimens at the same time 
(10).
 
All the 120 samples were polished by conventional polishing technique, i.e. pumice 
mixed with water in the ratio 1:1 by volume for 40 seconds at 3000 rpm. 
(12,27)
 For the control 
group (fig.no:30) (sub group I) the samples were polished with pumice paste for 20 seconds 
at 3000 rpm  and for test specimens, (sub group II)   the samples were polished with universal 
polishing paste for 20 seconds (fig.no:31) and (sub group III)  the samples were polished with 
rouge for 20 seconds at 3000 rpm (fig.no:32). 
The surfaces of all the samples were then subjected to measurement using a 
profilometer. 
VI. MEASURING SURFACE ROUGHNESS (RA) 
The surface roughness (Ra) was measured using a contact profilometer (fig.no.35; 
ISO-4287, Surtronic 128, Taylor Hobson, Romania) which can measure small surface 
variations by moving a diamond stylus vertically and then laterally across the surface of the 
sample. The profilometer was calibrated with a cutoff filter of 0.08mm; evaluation length of 
1.25 mm and a range of 100µm. Six points were marked on the surface of the stainless steel 
cylinder at equal distance from each other (A,B,C,D,E,F). Lines were drawn connecting two 
oppositely placed points (A-D, B-E, C-F). Readings were taken at three different positions, 
each one on the lines drawn by passing the needle to a length of 1.25mm. Three readings 
were taken for each sample and the average was used for statistical analysis. All 
measurements were carried out by the same researcher. 
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VII. STATISTICAL ANALYSIS: 
The data collected in the present study was analyzed using Statistical Software 
S.P.S.S. Version 16. The quantitative data obtained in the study was assessed for normality 
using Shapiro Wilk’s Test and data was found to be parametric in nature. The intergroup 
comparison of surface roughness between the three different polishing materials for both 
techniques was carried out using One Way ANOVA test. Comparison of surface roughness of 
polishing materials based on dentures fabricated by injection molding and compression 
molding techniques was done using independent sample “t” test. P Value of <0.05 was 
considered significant in the present study. 
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Acrylic materials used 
Brand name Polymerization 
type 
Manufacturer 
SR Triplex Hot 
(Compression molding technique) 
Heat 
polymerization 
Ivoclar Vivadent 
SR Ivocap 
(Injection molding technique) 
Heat 
polymerization 
Ivoclar Vivadent 
 
Finishing and polishing protocol for all samples 
Materials used speed Duration 
Tungsten carbide bur 3000rpm 90 s 
Sand paper (320, 400 & 600) 3000rpm 90s(30s+30s+30s) 
Rubber points 3000rpm 90s 
Pumice paste 3000rpm 40s 
 
Polishing protocol 
Material used manufacturers Speed Duration 
Pumice paste micro white 
Asian chemicals 
3000rpm 20s 
Universal polishing paste Ivoclar Vivadent 3000rpm 20s 
Rouge superfine, Azad 
chemicals 
3000rpm  20s 
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FIG.NO: 1 ARMAMENTARIUM 
FIG.NO: 2: DENTAL FLASK AND CLAMP FIG.NO: 3: HYDRAULIC PRESS 
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FIG.NO: 4: VIBRATOR FIG.NO: 5: ACRYLIZER 
FIG.NO: 6: MATERIALS USED FOR FINISHING 
FIG.NO: 7: EQUIPMENTS USED FOR THE FINISHING AND POLISHING 
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FIG.NO: 9: METAL DIES 
FIG.NO: 8: MATERIALS USED FOR POLISHING 
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COMPRESSION MOULDING TECHNIQUE (GROUP A) 
                  
 
 
 
FIG. NO: 10:SR TRIPLEX HOT 
POLYMER AND MONOMER (GROUP A) 
FIG. NO: 11: SR IVOCAP POLYMER 
AND MONOMER (GROUP B) 
FIG. NO: 12: DENTAL STONE 
FIG. NO: 13: DENTAL FLASK, LOWER 
PORTION(LID +BODY) & UPPER PORTION(BASE) 
FIG. NO: 14 : PREPARATION OF MOLD 
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FIG. NO: 15: MOLD SPACE OBTAINED AFTER REMOVAL OF METAL DIE 
 
FIG. NO: 16: MIXING ACRYLIC RESIN PRIOR TO PACKING 
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FIG. NO: 17: PACKING ACRYLIC RESIN INTO MOLD SPACE 
FIG. NO: 18: TRIAL CLOSURE 
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INJECTION MOLDING TECHINIQUE (GROUP B) 
 
 
 
              
 
FIG. NO: 20:SR IVOCAP ASSEMBLY 
FIG. NO: 19: DEFLASKING 
FIG. NO: 21: INVESTMENT FIG. NO: 22: PREPARATION OF MOULD SPACE 
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FIG. NO:23: MIXING OF SR IVOCAP POLYMER AND 
MONOMER IN CAPSULE VIBRATOR 
FIG. NO: 24: INJECTION OF SR 
IVOCAP INTO THE MOLD 
 
FIG. NO: 25: CURING OF SR IVOCAP IN 
HOT WATER BATH 
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FIG. NO: 26: DEFLASKING 
FIG. NO: 27: STAINLESS STEEL JIG WITH SPECIMENS 
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FIG. NO: 28: FINISHING OF SAMPLES 
FIG. NO: 29: VERIFICATION OF FLAT SURFACE 
OF THE SPECIMEN USING GLASS SLAB 
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FIG. NO: 30: PUMICE PASTE 
FIG. NO: 31: ROUGE 
FIG. NO: 32: UNIVERSAL POLISHING PASTE 
POLISHING OF SAMPLES 
FIGURES 
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FIG. NO: 35 PROFILOMETER  
FIG. NO:33: FINISHED SAMPLES (GROUP A) FIG. NO:34: FINISHED SAMPLES (GROUP B) 
COMPRESSION MOLDINGTECHINIQUE INJECTION MOLDINGTECHINIQUE 
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FIG. NO: 36: SURFACE ROUGHNESS EVALUATION BY PROFILOMETER 
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The purpose of this in vitro study was to compare the polished surfaces of 
compression molded and injection molded heat polymerized acrylic denture base resins 
polished with different commercially available polishing agents. 
Comparison of different groups: 
i. Student’s “t” test for two independent groups was used to compare the significance of 
two different groups at 5% level of significance. 
ii. If “P” value was more than 0.05, it was concluded that there was no significant 
difference between the two groups, considered with regards to the mean. If “P” value 
was less than 0.05, it was then concluded that there was a significant difference 
between the two groups, considered with regards to the mean. 
STATISTICAL ANALYSIS: 
The data collected in the present study was analysed using Statistical Software 
S.P.S.S. Version 16. The quantitative data obtained in the study was assessed for normality 
using Shapiro Wilk’s Test and data was found to be parametric in nature. The intergroup 
comparison of surface roughness between the three different polishing materials for both 
techniques was carried out using One Way ANOVA test. Comparison of surface roughness of 
polishing materials based on dentures fabricated by injection moulding and compression 
moulding techniques was done using independent sample “t” test. P Value of <0.05 was 
considered significant in the present study. 
Table 1 depicts the comparison of surface roughness of different polishing materials in 
compression molding technique (group –A) using with ONE WAY ANOVA: 
SUBGROUP I (control group)– Mean surface roughness value was 0.372 ±1.340. 
The values varied between 0.032 and 0.124 
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SUBGROUP II (Universal polishing paste) – Mean surface roughness value was 0.072 ± 
0.018. 
The values varied between 0.023 and 0.09 
SUBGROUP III (Rouge) – Mean surface roughness value was 0.092 ± 0.032. 
The values varied between 0.064 and 0.152 
In compression moulding technique, control group had the highest mean  surface 
roughness value followed by universal polishing paste and rouge. ANOVA test showed that 
there was no statistically significant difference between the means of the three groups.  
However this difference was not found to be statistically significant i.e.P ˃ 0.05(0.398). 
Table 2 depicts the individual comparison of different polishing agents in compression 
molding technique within the group with tukey’s post hoc test:  
Individual comparison with Tukey’s Post hoc test did not reveal any significant mean 
difference in the surface roughness between the three groups compared within the 
compression molding technique(group A)  i.e. sub group I, sub group II, and sub group III  
Table: 3: comparison of surface roughness of different polishing materials in injection 
moulding technique using with one way anova: 
SUBGROUP I (control group)– Mean surface roughness value was 0.113 ± 0.016. 
The values varied between 0.081 and 0.127. 
SUBGROUP II (Universal polishing paste) – Mean surface roughness value was 0.046 ± 
0.027. 
The values varied between 0.013 and 0.103. 
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SUBGROUP III (Rouge) – Mean surface roughness value was 0.049 ± 0.031. 
The values varied between 0.008 and 0.079. 
In injection moulding technique the mean surface roughness values obtained was 
highest for control group, followed by rouge and universal polishing paste. Analysis of 
variance test showed that the mean surface roughness of injection molding technique 
obtained using three different polishing materials were statistically different. i.e.p ˂ 
0.05(0.0001). 
Table 4 depicts the individual comparison of different polishing agents in injection 
molding technique within the group with tukey’s post hoc test: 
Individual comparison with Tukey post hoc test revealed that there was no statistically 
significant difference between the mean surface roughness values obtained using rouge and 
universal polishing paste. In injection molding group, mean surface roughness was found to 
be similar for universal polishing paste and rouge and both polishing materials had 
significantly lesser surface roughness than the control group (pumice paste). 
Table  5 comparison of effect of polishing material on surface roughness on dentures 
manufactured by two different techniques: 
Independent “t” test showed that the surface roughness obtained using the three 
different polishing materials was higher in compression moulding technique than injection 
moulding technique. However, there was no statistically significant difference between the 
mean values obtained when pumice paste was used for polishing. 
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PUMICE: 
The mean surface roughness was lesser in the injection molding technique group 
when compared to compression molding technique group. This difference was not found to 
be statistically significant i.e. P ˃ 0.05 (0.394). 
UNIVERSAL POLISHING PASTE: 
The mean surface roughness was higher in the compression molding technique group 
when compared to injection molding technique group. This difference was found to be 
statistically significant i.e. P ˂ 0.05 (0.0013). 
ROUGE: 
The mean surface roughness was higher in the compression molding technique group 
when compared to injection molding technique group. This difference was found to be 
statistically significant P ˂ 0.05 (0.0003). 
The result showed that highest mean surface roughness (Ra) was found in the control 
group (sub group I on both group A and group B of their respective molding techniques). 
There was statistically significant difference (P˂ 0.05) in the Ra values between the other 
groups i.e. group A (sub group I and sub group II) and group B (sub group I and sub group 
II). In general the Ra value for injection molding technique was lesser than the compression 
molding technique. Among the polishing agents, in compression moulding technique, 
specimens polished with pumice exhibited (Ra-0.372)  higher surface roughness followed by 
rouge (Ra-0.092)  and universal polishing paste (Ra-0.072) produced smoothest surfaces but 
they were not statistically significant P ˃ 0.05(0.398) and  in injection  molding technique, 
specimens polished with pumice exhibited (Ra-0.113)  higher roughness followed by rouge 
(Ra-0.049)  and universal polishing paste (Ra-0.046) produced smoothest surfaces but they 
were statistically significant P ˂ 0.05 (0.0001).  
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TABLE: 1: COMPARISON OF SURFACE ROUGHNESS OF DIFFERENT 
POLISHING MATERIALS IN COMPRESSION MOULDING TECHNIQUE USING 
ONE WAY ANOVA: 
Group  Materials Mean  Standard 
Deviation 
P Value 
Compression 
Moulding 
Group 
Pumice paste 
0.3723 1.34071 
 
 
0.398* Universal Polishing Paste 
0.0724 0.0187 
Rouge  
0.0927          0.0321 
*Computed with One Way ANOVA 
TABLE:2 :INDIVIDUAL COMPARISON OF DIFFERENT POLISHING AGENTS IN 
COMPRESSION MOLDING TECHNIQUE WITHIN THE GROUP WITH TUKEY’S 
POST HOC TEST: 
Materials Pumice paste Universal polishing 
paste 
Rouge  
Pumice paste - 0.444 0.493 
universal polishing paste 0.444 - 0.996 
Rouge  0.493 0.996 - 
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TABLE: 3: COMPARISON OF SURFACE ROUGHNESS OF DIFFERENT 
POLISHING MATERIALS IN INJECTION MOULDING TECHNIQUE USING 
WITH ONE WAY ANOVA: 
Group  Materials Mean  Standard 
Deviation 
P Value 
Injection 
Moulding 
Group 
Pumice paste 
0.1139 0.01642 
 
 
0.0001* 
Universal Polishing Paste 
0.0463 0.02788 
Rouge 0.0498 0.03100 
*Computed with One Way ANOVA 
TABLE:4 :INDIVIDUAL COMPARISON OF DIFFERENT POLISHING AGENTS IN 
INJECTION MOLDING TECHNIQUE WITHIN THE GROUP WITH TUKEY’S 
POST HOC TEST: 
Materials Pumice paste Universal polishing 
paste 
Rouge 
Pumice paste - 0.001 0.0001 
Universal polishing paste 0.001 - 0.906 
Rouge 0.0001 0.906 - 
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TABLE: 5: COMPARISON OF EFFECT OF POLISHING MATERIAL ON 
SURFACE ROUGHNESS ON DENTURES MANUFACTURED BY TWO 
DIFFERENT TECHNIQUES: 
 
Materials Technique Mean Standard 
deviation 
P value 
Pumice  paste Injection molding 
technique 
0.1139 0.01642 
 
 
 
0.394 
compression 
molding technique 
0.3723 1.34071 
Universal  
polishing paste 
Injection molding 
technique 
0.0463 0.02788 
 
0.0013 
Compression 
molding technique 
0.0724 0.01897 
Rouge  Injection molding 
technique 
0.0498 0.03100 
 
 
0.003 Compression 
molding technique 
0.0927 0.03723 
 
 
 
 
 
 
RESULTS 
 
54 
 
GRAPH NO.1: MEAN AND STANDARD DEVIATION OF THE SURFACE 
ROUGHNESS OF DIFFERENT POLISHING MATERIALS IN COMPRESSION 
MOLDING TECHNIQUE: 
 
GRAPH NO.2: MEAN AND STANDARD DEVIATION OF THE SURFACE 
ROUGHNESS OF DIFFERENT POLISHING MATERIALS IN INJECTION 
MOLDING TECHNIQUE: 
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GRAPH N0:3 : MEAN AND STANDARD DEVIATION OF THE SURFACE 
ROUGHNESS OF POLISHING MATERIALS USED FOR  DENTURE BASE 
FABRICATED BY USING COMPRESSION AND INJECTION MOLDING 
TECHNIQUES. 
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Acrylic resin polymers were introduced as a denture base material in 1937 and by 
1946, 98% of all denture bases were fabricated from PMMA or copolymers. In the present 
study, heat activated denture base acrylic resin material was preferred as the materials of 
choice 
(3).
 Even though chemically activated denture base acrylic resin material can be used as 
denture material, it differed from heat cure acrylic resin in its properties like more residual 
monomer content, different initiators present, incomplete polymerization leading to inferior 
mechanical properties and compromised biocompatibility. 
Tertiary amine was added in chemically activated denture base resin to decompose 
benzoyl peroxide to yield free radicals. Hence, in  chemically activated denture base resin, 
the degree of polymerization is not complete, which  indicates that there is a great amount of 
unreacted monomer, by which it is activated as a plasticizer, resulting  in decreased 
transverse strength of the denture base. The residual monomer also serves as a potential tissue 
irritant, thereby compromising the biocompatibility of denture base. To overcome these 
disadvantages, in the present study, heat activated denture base acrylic resin material was 
preferred as the materials of choice. 
At present, majority of dentures are made of heat cured PMMA. Compression 
molding is the conventional technique which was followed during these years. A long 
established method for denture processing for acrylic polymers is a closed- flask compression 
molding with heat activation in a water bath for resin polymerization. 
(2,4,16) 
Currently there is 
debate regarding the comparative accuracy of denture bases fabricated by compression and 
injection molding technique. However, the advantages of injection molding technique 
includes minimized  tooth movement, lowered resin viscosity in order to facilitate injection 
and substantially lesser polymer to monomer ratio, resulting in reduced polymerization 
shrinkage. The study conducted by Sergio S. Nogueira et al indicated that there was a 
significantly higher degree of accuracy for dentures processed by the injection molding 
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technique than dentures processed by the standard compression molding technique. So in the 
present study, the surface roughness of compression molding technique was compared with 
the injection molding technique. 
(3)
 
One of the prime requisites for a satisfactory restoration or a clinically successful 
denture is a smooth exposed surface that is highly polished. A highly polished surface 
contributes to the patient’s comfort. For optimum esthetics, oral hygiene and low plaque-
retention, the surface of dental restorations or dentures should be as smooth as possible. 
(1)
 
Acrylic resin was used for the fabrication of various dental prostheses and orthodontic 
appliances. Acrylic resin bases of removable partial or complete dentures and tooth-supported 
or implant-retained overdentures are used to replace the lost tissues and to transfer 
masticatory forces from the denture to the residual ridges. 
(4)
 
Proper finishing and polishing of dental materials are important aspects of clinical 
restorative procedures in obtaining successful acrylic dentures or restorations. Thus it is 
affirmed that the denture surface must be smoothest possible for good esthetic results, oral 
hygiene and low plaque retention. 
It is likely that the same concept governs the accumulation of plaque on outer acrylic 
resin denture surfaces and on supragingival surfaces of teeth. The influence of surface 
roughness on plaque accumulation is significantly more important than the influence of 
surface free energy. 
(1,3,28)
 Therefore polishing the outer surfaces of an acrylic resin denture, 
which is not in contact with the mucosa, was done as a routine laboratory procedure. The oral 
cavity, which may be considered as an open growth system, most bacteria can only survive if 
they adhere to the hard rough surfaces such as teeth, filling materials, dental implants, or 
prostheses. Such bacterial adhesion occurs in four phases: transport to the surface, initial 
adhesion with a reversible and irreversible stage, attachment by specific interactions and 
finally colonization. During this process the two factors i.e. Surface roughness and the 
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surface free energy play a key role. 
(8,11) 
The reduction in roughness of a surface will result in 
a dramatic retardation of plaque formation and maturation. A reduction in surface free energy 
of the substratum will result in decreased plaque growth rate, plaque retention capacity of the 
surface and in the selection of specific organisms. Although both parameters interact with 
each other, the influence of surface roughness is dominant. The importance of both 
parameters justifies the demand for smooth surfaces with a low surface free energy in order 
to prevent plaque formation, thereby reducing the occurrence of gingival inflammation. 
(9)
 
The former two factors are attributed to surface irregularities or microporosities of 
denture base materials. This greatly promotes plaque accumulation by enhancing the surface 
area exposed to microbial colonization and also aids in the attachment of plaque. The surface 
roughness of a material is of importance, since it influences directly or indirectly retention, 
staining resistance and patient comfort in addition to plaque accumulation and oral health. 
Polishing of dental materials consists of gradual elimination of rough layers from the 
rough surface. The objective of the procedure is to produce an adequately smooth and glossy 
surface and thereby preventing plaque accumulation and contamination by microorganisms. 
Generally, different modalities of polishing system are used, namely conventional lathe 
polishing, chair side polishing and chemical polishing. Adjustments of dentures are needed to 
correct overextension of dentures in clinical situations. After grinding with a tungsten carbide 
bur, acrylic resin surfaces may remain rough and require polishing. As indicated by the 
results of Kuhar et al 
(4)
 study, conventional lathe polishing in a laboratory is the most 
effective polishing technique in such situations.  Chair side polishing systems are employed 
by the dentist during post insertion procedures to correct and modify the surface of 
prosthesis. Though, chair side polishing is equally effective in reducing roughness, it is 
inferior to conventional lathe polishing as demonstrated in the studies of Kuhar et al and 
O’Donnell et al. (4,12) Rahal et al., evaluated the effects of chemical polishing (chemical 
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polisher with monomer) and mechanical polishing on roughness in four types of acrylic 
resins used in prosthetic bases and found that mechanical polishing produced better results.  
Also the study evaluated the effect of chemical polishing (chemical polisher PQ9000) and 
mechanical polishing on the surface roughness of three acrylic resins from different 
manufacturers and concluded that mechanical polishing produced the lowest roughness 
values, followed by the control group and by chemical polishing. Another advantage with 
lathe polishing techniques is that dental lathe and polishing materials are economical when 
compared to chair side polishing and chemical polishing. Hence the present in vitro study 
was done using conventional lathe for finishing and polishing acrylic resin materials. 
(4,22,29)
 
The material for the study was selected based on availability and popularity among 
dentists. Since the same manufacturer had both compression molding and injection molding 
system, it was decided to compare the Ivoclar Vivadent( Liechtenstein) material. The 
investing, polymer monomer ratio, mixing, packing, curing and divesting for all the samples 
were done strictly following the manufactures instructions. 
Surface roughness was a 2 dimensional parameter of the material surface that could 
be calculated with a profilometer. It is a device that uses a diamond stylus of precise 
dimension to trace a fixed linear distance over the surface. It produces a tracing and using 
digital analog hardware and software, also calculates the average surface roughness (Ra 
value) for the resultant tracing. Surface roughness (Ra) can also be determined by a non-
contact profilometric method, confocal microscope and scanning electron microscope,
(13,22) 
they are technique sensitive and visual methods  and are prone to errors as a result of the 
influence on shading and influence of  composition of the structure of the specimens under 
evaluation. The surface roughness of resin specimens in the present study is comparable with 
the Ra values determined with a contact diamond stylus profilometer, reported by other 
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investigators. However, Ra is only one of the numerous complex parameters used to describe 
roughness of the surface. 
(5,22,23,30)
 
The specimen prepared in accordance to Specification no: 12 of the American Dental 
Association (A.D.A.) 
(16,41),
 was used to prepare 120 heat polymerized acrylic resin samples 
(50±1mm in diameter and 0.5±0.05 mm in thickness).  But the thickness of the specimen was 
3mm, which was the average thickness of denture base which was taken from the previous 
studies as references 
4,14,31,26)
. The sample size of this study was kept as a total of 120 with 
uniform thickness by taking the previous studies as references. 
(4,14,31,26)
 
The study conducted on heat cure acrylic denture base resin with tungsten carbide bur 
and steel bur; found that the tungsten carbide bur produced a smoother surface than the steel 
bur which correlates with the study conducted by Santoshi Kumari V. et al 
(6).
 Large positive 
cutting rake angles of the blades and polished tool faces are recommended for machining of 
plastics. Another factor that will affect the surface character produced by the bur is the 
number of its cutting edges, which contact the substrate in unit time for a given rate of speed 
of the instrument. The tungsten carbide bur had its cutting edges in the form of a diamond, 
whereas the stone bur had it in the form of sand particles impregnated with grit size of 
100µm. Both burs generated grooves, although those made by the stone bur were barely 
visible. Scratches like grooves in the direction of movement of the stone bur were noticeable 
on the machined surfaces. These could have resulted either from sharp grinding grits or 
trapped fractured particles that pass over a tooth of the bur. Smoother surfaces could have 
been achieved by using a different grade of stone bur that had smaller particles; however, this 
would have increased the risk of clogging the bur with particulate material. Because of this 
parameter, the tungsten carbide bur was used in the present study.  They were used to remove 
irregularities on the flat surface of denture samples and this simulated the standardized 
laboratory procedure. 
(6,11) 
DISCUSSION 
 
61 
 
The most commonly used materials for finishing and polishing of dentures in day to 
day practice are: carborundum papers, pumice, universal polishing paste and rouge. So, it was 
decided that the polishing agents which were going to be used for polishing specimens in the 
present study were pumice paste, universal polishing paste and rouge. 
(19,32)
 It was decided to 
fully understand the extent to which these polishing techniques influenced the surface 
roughness of  heat polymerized denture base acrylic resins along with the two most popular 
molding techniques. Pumice mixed with water is the most commonly used polishing medium. 
Universal polishing paste (Ivoclar Vivadent) containing aluminium oxide dissolved in 
solvents claiming superior polishability has been introduced recently in the market.
(4,12,21,22,23)
 
Generally, according to in vivo studies by Bollen et al and Quirynen et al, clinically 
acceptable roughness (Ra) of hard surfaces in the oral environment after polishing should not 
exceed 0.2 µm. The results of the present study have confirmed the effectiveness of polishing 
systems, which produced surface roughness close to this threshold value. 
(10,33)
 
The
 
 conventional polishing technique comprising of a wet cloth wheel and a slurry of 
pumice followed by polishing with high shine buff produced polished acrylic and polyamide 
surfaces which is below the accepted threshold (Ra = 0.2 μm). It is difficult to make direct 
comparisons of Ra values with other studies because of disparities in the experimental 
procedures, methodology used for polishing as well as measuring the surface roughness, and 
differences in the type of PMMA materials used. The conventional polishing technique and 
contact profilometer method to obtain the Ra values have been used by other investigators 
and the results of the present study ( Table: 1 and Table: 3) were approximately comparable 
and their mean Ra value ranged between 0.008 μm  and 0.152 μm, which are within the range 
reported. 
(32,34)
 
 Rougher surfaces can cause discoloration of the prosthesis, be a source of discomfort 
to patients and may also contribute to microbial colonization and biofilm formation. Bacterial 
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and fungal species have more of a propensity to adhere to rough denture base 
materials.
(22,31,30)
 Previous studies suggest a threshold level of surface roughness of dental 
materials used in the oral cavity of Ra = 0.2 μm where no further reduction in plaque 
accumulation is expected under that level.
(14,17,35)
 
The mean Ra value of control specimen (sub group I) in their respective moulding 
(group A, Ra- 0.113 and group B, Ra - 0.3723) was higher when compared to the rest of their 
groups (sub group II and sub group III). This showed that surface roughness was reduced by 
polishing. Inspite of the smooth surface achieved from pumice polishing, use of universal 
polishing paste produced a smoother surface. 
In group A, Subgroup II (Ra - 0.0724µm) showed lesser Ra value than control group 
i.e. subgroup I (Ra - 0.372µm), which was not statistically significant P ˃ 0.05(0.398µm), but 
surface roughness in subgroup III (Ra - 0.092µm) was higher than that in subgroup II (Ra - 
0.0724µm). This result was in accordance with the findings of Srividya et al., who showed 
that surface roughness of acrylic specimens which were polished with pumice slurry 
produced significantly rough surfaces as compared to metallic polishing liquid and polishing 
paste, due to loose and larger particle sizes of the pumice. 
(6,19)
 
In group B, specimens polished with pumice exhibited (Ra-0.113) higher roughness 
followed by rouge (Ra-0.049) and universal polishing paste (Ra-0.046) which produced 
smooth surfaces but they were statistically significant P ˂ 0.05 (0.0001). 
Pumice paste produced a significantly rough surface compared to rouge and universal 
polishing paste. This may be due to the presence of loose abrasives in pumice slurry 
compared to the rouge and universal polishing paste in which the abrasives are dissolved and 
bound to the solvents and so dispensed as creams. The Mohr’s hardness value for pumice is 6 
to 7 and for aluminum oxide is 9. As aluminium oxide is a harder abrasive when compared to 
DISCUSSION 
 
63 
 
pumice, universal polishing pastes have produced smoother acrylic surfaces. According to in 
vivo studies by Bollen et al, clinically acceptable roughness (Ra) of hard surfaces in the oral 
environment after polishing should not exceed 0.2 μm. (4,32) The roughness values obtained in 
the present study irrespective of the molding technique and polishing agents used,  ranged 
from maximum of  0.372 ±1.340 to a minimum of 0.046 ± 0.027.  
The compression moulding techniques yielded specimens with higher mean Ra values 
when compared to injection moulding technique after subjecting them to universal polishing 
paste and rouge (Table: 5), but was statistically significant P ˂ 0.05 (0.0013). The mean 
surface roughness of pumice paste was lesser in the injection molding technique group (Ra-
0.113 µm) when compared to compression molding technique group (Ra -0.372). This 
difference was not found to be statistically significant i.e. P ˃ 0.05 (0.394).  This could be 
attributed to identical composition and physical properties (density, viscosity, solubility in 
water) of the two types. 
Limitations of this study: 
1. The present study evaluated the surface roughness of 2 heat cured acrylic resins 
polished with 3 different polishing agents according to the standardized in vitro 
protocol, but did not simulate the clinical condition and failed to evaluate 
autopolymerising resin. 
2. Generally polishing of denture bases are done under both chairside and laboratory 
procedure, but in this study only the laboratory procedure was used  
3. The specimens were not fabricated to resemble dentures, because dentures do not 
have completely flat surfaces, as was the case for the specimens used in this study and 
the recommended speed and pressure of a conventional lathe are not easy to control.  
4. In addition, the effectiveness of polishing is highly operator- dependent.  
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5. Since methacrylic based dentures are not very hard materials, their surface is subject 
to daily wear: consequently, roughness parameters may continuously change with 
time. Successive polishing should be operated in order to smooth the resin surface. 
Further, standardized in vivo non-destructive studies with well controlled clinical 
comparisons will be needed to establish a conclusive result. 
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A study was undertaken to compare the surface roughness of different polishing 
agents i.e. pumice paste, rouge and universal polishing paste on heat cured denture base 
acrylic resins processed by compression molded and injection molded techniques. The 
materials selected for  the study were SR Triplex Hot - Ivoclar Vivadent,  and SR Ivocap –
Ivoclar Vivadent, heat cured denture base resin and three polishing agents i.e. pumice, rouge 
and universal polishing paste. Stainless steel metal die of standard dimension was invested in 
dental flask and mould space was obtained. Heat cure resin were packed into mold space 
separately for compression and injection molding technique and cured by manufacturer’s 
instruction. Specimens of standard dimension were prepared.  Specimens were first finished 
with tungsten carbide bur, carborandum paper of size 320,400 and 600 grits and silicon 
rubber points, and then all specimens were subjected to polishing with pumice paste for 40 
seconds followed by pumice paste(control group),universal polishing paste(sub group II) and 
rouge(sub group III) for 20 seconds. Surface roughness was measured by using profilometer 
respectively. One Way ANOVA and Post Hoc Tukey test were used to analyse the data 
statistically. 
 Within the limitations of this invitro study, it was concluded that: 
1. The surface roughness is significantly (p < 0.01) reduced by polishing procedures. 
2. Finished and polished specimens of heat-polymerizing denture base resin processed 
with compression moulding technique had a significantly higher mean average 
surface roughness than injected molding technique. 
3. In compression moulding technique samples, the specimens polished with pumice 
exhibited higher roughness followed by rouge and universal polishing paste. 
Universal polishing paste produced smooth surfaces, which were statistically not 
significant (p ˃0.05).  
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4. In injection molding technique samples, the specimens polished with pumice paste 
exhibited significantly (p < 0.05) higher surface roughness followed by rouge and 
universal polishing paste. 
5. In both injection molding technique and compression moulding technique, universal 
polishing paste produced the smoothest surface. However, there were statistically 
significant P˂ 0.05 (0.0013). 
6. In both injection molding technique and compression moulding technique, pumice 
paste produced higher mean surface roughness, followed by rouge and. Universal 
polishing paste. 
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